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tfl-S-^^ ^ e^^iSB ■^^Hl-'?1# ^^Al^l^ Bl^'SH S-^tilSDl. 

^ ^^«i->iZLl-s^ %:^o\] n^-e^. 5^51101 87)1 2^ el^igH A-^a. 47]] cf^s. ^ 

^^-§-^1^1^ S.^ <>|:^5ll^ ^7>Alo1lT3> oloflo]^^ AIJ:^ Xil^ollol^ X\9] 

3E 2 
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S.-T- ^^^■^] 5i)S.{Row redundancy circuit} 

i 1^ ^sfl^ S.^ Sl^^^l slS.^ ^^^^ ^^*>7)1 M-Efi^ 5lS.iE. 
£ 2fe ^ ^^^oll 4^ el^^A] M-Bl-xfl^ S1^3E. 

£ 4^ £ 321 ^z.«i-^2l ^^^1-71 ^t!: Bl-olTg:£. 

^ ^» ^ 9X^^, ^^2^ ^^1^ Jl^^o.^. ^]o]^c^ 

n^^* *m ^^>S.S. 1-%=^^S. ^^Bl^cf. i^lS.Sl2l ^^£7> ^7>f-ofl tcj-Ej- >i :i 

29-4 



1020030025051 %^ 2003/10/13 

^o] ^^o] ^^t^li o]^ 3^]7ltbcf^ ^^(Yield)^ 

<io> ^, e^i^'Si^l 2)^^ ^ <^efl<^l ifl-^^ ^2]o] ^ofl ^^o] ^^^Js^VtI) j^^. ^o] 

2^ 0.5.^ ^^o] ^/jg^ ^^§1-^ ^-$.(row) <H:^3ll:ii7]- el^i^Al ^^.^ 

^^^1 € cfl^ si (Repair) ^<^1 ^-l-Be^-^^ "y^Hloj-i- a]^o.S.*^ S.^ e]x^ 

rweO<0> ~ rwe0<7>. rwel<0> - rwel<7>l- fee|^<^*><^, ^^<>\ 'Hefl*^! 1"^^ "y^^l^ll- 
^]^]7] 4]^ ^]<^ ^S. rwezO, rwezl5!l- tl^Hloll:^ ^ l-^^ ^^i^. -^^^e)-^^ t^^^I 

-^^^ ^-^§^1717) ^tb ^l^^l-tl^ rwe_sum» 
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1020030025051 #^ <U^}: 2003/10/13 

<14> o]^]^ SI'S "51^1 ^^tt 47112^ ^^a]-^ rweO<0> ~ rwe0<3>, 

rwe0<4> ~ rwe0<7>, rwel<0> ~ rwel<3>, ^ rwel<4> ~ rwel<7># i:.<=>>"?^^^>^ i:.<i>7llo] 
H NORl ~ N0R4; i^o>7l]olH NORl. N0R2 ^ N0R3, N0R4S1 ^^ ^^^9^^^}^ ^ 

^TilojH NDi ^ ND2; "^JBTflc^lH NDl ^ ND2^ %■^ z]-z]- oV^aI^^ ;*fl<H ^s. rwezO 

^ rwezll- #^^>^ <ytH&| IVl ^ IV2; ^ 91^^] IVl ^ IV2£l #^ ^^<^^t}c^ 
^]o] ^S. rwe_sum» #^*>^ 'd-^TflolH ND3* ^«lt!-cl-. 

<15> o]^]^ ^eflo^ s.^ ^^^^] ^^«]-i(DlS.Al)7> s^ia^H ^^-=sf^(n] 

<i6> ois^*}. ^Eflo:| s.^ ^^^^] s^S-oflAi, e^ciiaE Dfloi ^:)cej.oi^ efl^^l 
CHS «fl<>l<i>:g-£|^c-11 ^sr><^ 47fl^ A^y. i^ ^Vi^o) xiil^ ej-oio] Mfl 

<i7> tr)-2:|.Ai, ^v^^ ^;^]^ *i|^sr>7l ^ ^ ^j-uj-^ el^SliaH ^1^ ^^l^e^-oi 

<18> ^ S& Aij:7]. ^^j-^l n>cf l:^^^>7ll cfA] ^aJs] 

^ IJ-^I^H ^a|j4 2].^^ ^^o^ al^i^^V^c-ll 01 cf. 



29-6 



1020030025051 %^ ^7.}: 2003/10/13 

«. ^^^efoiofl cfl-g-s]^ ^}i^2] eji^'aB ^l<=a ^-l^el-oi^ ^^2^0.^ ^^^s)-^]?!^ ^^^^ 
^ Si c>ice^]^7]. ol7>Aloiln}: ^A^^ ^^1- i:^ ^<^1 ^^1 ^1 ^ sl^i^B. ^i:^ S.iTi| 

<20> ol^]., S'^-i-^ ^2:*H ^ W>^^^ ^^1<^11- ^>H1^>711 ^^^nf. 

<22> ^ ^vt^o^ el^a^^l ^S-^ 4==^7ll(^ ^Alc^loilAi^ ^7ll)sl ^^mv^^i^. xfuse_up 
^ xfuse_dn(<>l^>, '^^^^ilil-' 0]^}- ^^'^^ ^>M-^ el^^^H ^l<y ^^ = e1-^ 

RMWL<^1 cfl-l-Al^lji, ^ B^olciB D]1<?1 ^-l^e)-<y RMWL^ 87fls] el^i^H ^"•iw. ^-l:E.e}-^(oi£.Al ) 

<23> ^ sl^'SlH ol]<?l ^^^2l-<a RMWLo)] cfl-g-s)^ 87fls] s^olciH ^^^^'^^-^ 

fbg* <:>1^^ ^^^1-^ xfuse_up ^ xfuse.dn ^ <y 



29-7 



1020030025051 #^ <U:^}: 2003/10/13 

471] ;^l<H£lol ^-^^cf. ^, xfuse_up^ 

xfuse.dn^ oioflol^slig 3:>^ 471) ^ o^^:: ^^Al^cf. 

<24> ^ ttv,^o^ e:)T=i^^l '^<=^]'=>]^^ ^:£7> ^sl^M ^^a] 

^^^] s]S.^ ^Z^^^^n.^ «^eflol(iOO). ^^^B. S.^t^3.x^M200) , ^ ^^^B S.^ 

<26> cH2^1<^l(100)^ nf^^ fbg^ ^Hl*>1=^, Z| ^^MV^iZLl- fbg 

^ ^<H£ 7fls] -^AHloflA-l^ 27fl: fuse.up ^ fuse_dn)§S. ol^o^^cf. z]- 

fuse_up ^ fuse.dn^ ^SZiEfl^J^ S^5ll<>i S.^ <>\B.i^]^^7} ^7>a1 ^oflol^s^o] e) 

<27> El 1=1 Si2.i::qST:-l(200)^ <^ eflo] (lOO)^! ^^^a]^^ feel^^^l-*^ 

ciE cfloi ^^^B^oi RMWL-4 olofl ^ o^ellol ^5} BLKO. BLKl* -Jd^^-^S. 

^4. iie]Jl. el^Si^E ^^T^^c-1(200)^ 0]:=, ^ fuse_up ^ fuse_dnHl-:£ ^'>11<^1 

#5]^ rwe_suml- 7^ e^^^H >«>iw. )^ z^^x\^]7] 

-¥-^^ ^^7]- ^}x^, ZL^^l ;^l<H^s rwe_suni# ^II-^^^^It^^ 
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<28> o]z\^ ^^^B. S.^clsc1(200)^ ^ fuse.up 5^ fuse_dnsl 4^ 

^s^c^Ai-^Vc^^ e^^^:E ^1^ ^^:^e}ol rmwl^ ^^b^o.^ ^'HI'^II-^It'I^ ^-l^e}*?] 
(210). ^^^(210)2^ Bl^'aS 1-^ rwe.blkl- 

^ ^^-^(220) ^ ^^ >ai«-^(220)^ ^el<a>a:^l-<=i y^] 

<^^S. rwe.suml- #^3^]-^ ^^'^ ^S. ^1<H-^(230)1- 
<29> o^7loilAl, ^^ = £1-^ 'Jd^-?-(210)^ ^^^^^ fuse.up ^ fuse.dn^l z^-z)- 
^<5><?!A>*H s^'a^H ■?^:£el-^ RMWL* ^^^^'^iT'lfe ^oj-Tfl o] HI: ORl ~ 0R8^ t^w]^} 

1-^ ^i««-(220)^ ^<^>7llc:>lH# ORl ~ 0R4 ^ R5 ~ 0R8^ #^^^» -S-<^>^ 
^^}<=^ s^ci^H ^n^S. rwe.blk* #^^>^ -2.<^>7ll ^IH* 0R9 ^ ORIO^ 

ZL^Jl, ^^n^ ^s. ;^H-^(230)^ -$-<^MlolBl- 0R9 ^ ORIO^ #^^31* -2-<i>^>a:*><^ ^ 
^l^^J: rwe_suml- #^^>^ ^oj-TflolB ORlll- ^«lt!:^. 
<30> nsioll, ^v^^ :^A^o\] ^c^x-l, c]-€- S.SL ^^^]]±:S. ^S-Hefl^J^ ^ ^^^^^ 

fuse_up ^ fuse.dn ^ <Hi^ *>M-e^-i ^<^l<^ll-5l^ tfl-§-*l-^ ^^Hol ^:i:E.e)-^ RMWL«^1 

%^^2i-:E.S. fbg* o]^^ a^MV^^^s. fyse.up ^ fuse_dn^ ^ e) 

<3i> o]^ ^^^^ A^w. S.i2.cl^r:-1(300)^ ^ ^^^^ZL^ fbg^ ol^.- 

^1- fuse_up ^ fuse_dn ^ <Hi^ ^^«i->i7> ^<Hlol^ £l^^^l<Hl ic}-e}-, 8711^ el'a^H ^H-^ 

<32> ^, e^i=i^B. A^ti. siLi:lst:-1(300>^ ^^"^-^ii-i- fuse.up^l ^^^ij^s. fee)o^Ai.^>c^ 
^lol^^ rwe_px_up» %■^^}JL, ^Z.^^^ fuse.dn^l ^^-tlj^l- ^s-e] ^>a:a1-o^ ^1<H^3: 
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rwe_px_dn» #^*H 871]^ H^^'SH ^]^s}-oim-^ fil^'H^ S.^ <>1^ell^ofl r^BJ[. 47|) 

^^S. ^^^bcf. ^e^ji, ^iti. S^c]^cH(300)^ /^I^Hai^ rwe_sum7> %>^^5l-5l^ 

e|5flol s.^X\ B^ia^B -f-:^^ ;Hl<H^:i: rwe_px_up ^ rwe_px_dn5q- S.^ c>l = eil>^o| nejc] 
3.^ laxOl ^ lax012S ^]-%-^-<^ 4711 cf^S. ^s. pxO ~ px3 px4 

- px7 ^ o]:^ 3r>ul-# ^^2lo.^ ^^^^Itlt:!-. ^ ^^-^l^i^ el'ii'aH S.^^3V^ 
(300)^, ^«]:^ el^^H t^iloi ^^ce).oiol ^a^sI-s)^ oiofl u^e]- ^^^^ ^91 ^] 
^^o]o\] cfl-g-sl^ cl-^sl B^iei^H ^^M. ^^^1^1^ ^-):E.el-^ :£Bl-oiai» ;^l^i 

^^1 ^VMcf. 

ol&l^ el^oi:e A-lw. ^^rl^Dl(300)^ ^l" fbg^ ^VM""^^ ^^Ml->i§ 

fuse_up fuse.dn^ ^^9^^t}<^ ^^^B. ^^H^s: rwe_px_up 

^ rwe_px_dn* ^^S^l^l^ Bl^^SiH ^H-^(310) ^ sl^i^H /HH^(310) ^.s. 

^E-i ^ el^a^H -^^^ ^H-tl:^ rwe_px_up ^ rwe_px_dn# tl7>«3-o> ^^i^oil icj-s. 
^ ^S. pxO ~ px3 SE^ px4 ~ px7§ 'Jd^^^S #^^>^ ^SL ^>^|^(320)» ^^1 

<^7H1A^, -^^^ ^H-^(310)^ fuse_up^ ^<^><a<4^1- 

^ 8<a^ -$-6>7llolH 0R12 ^ ^2:«l->is. fuse_dn^ #^^^» -2.o>o1a>^>^ Qo^^ o,o>7llol 
H 0R13* ^tilt!:i=l-. ^S. ^^^^(320)^ el^^H ^H^j^^ 

rwe_px_up7> tl<^lol^Al ^^wl-:±: fuse_up<^l tfl-S-E)^ ^S. pxO, 1,2,3^ 'id^^-^S. # 

%^}^ ^1 1 ^S. ^^5^ PXO, 1.2,3 ^ ej^^S rwe_px_dn7l- <^<^]o] 

1:^1 ^^«1-^ fuse_dn<Hl cfl-g-^^ -¥-i^ ^S. px4,5,6,7l- ^^^^S #^*>^ ^1 2 
Ai:^ PX4,5,6,71- ^wltVcf. 
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<35> £ 3^ ^ ^S. ^^S^ PXO, 1,2,3 ^ <^h^ *>M- PXO^l ^^^-^ ^El-ifl^ 

<36> ^ ^i^cq I H.^^ ^^3-?- PXO, 1.2,3 si- ^1 2 ^:5: ^^S^ PX4,5,6,7^ 

^ ^ *^^s]^ -g-^^VM-, el^'SiS. ^1<H^^ rwe_px_up ^ rwe_px_dn7> 017^5] 

^ ^^1^ lax23 ^<^1 ^^S. ^^o]^}^. o]^]^ 1 

x\s. ^^S^ PX0,1.2,3« -i^^V^^^ ^o] ^^5)^^, ol*> ^J: ^^5-^1- ^1 1 ^ 2 

<37> £ 30)1^-1 ;^lc>lAi3: rwe.sumz^ :£ 2^ -r-^^ rwe_sum7> ^1 

<H^S: Wlstd^ «<§37> ^Elti.Alo1]^ ^>ol7> S^JL ^e:i^].;;^]Aloll^ S)^ ^Jiolcf. 

<38> ^ ^x^s] AiJl ^A3«- PXO, 1,2,3^ 3.^ ^lcH^(321). el^flol ;^lol^(322), 

^ ^1*^^(323), S.^ '«ii^^(324), ^1<H^(325), ««y^(326), 2fl^l^(327), ^ 

^S. #^-^(328)^ ^timi=l-. 
<39> s.^ ^loi«.(32i)^ s^ia^H Dll<?l RMWL^ #^^5)- c^^ofl ^-e)- ^s. ^ 

PX07> -^^s.:E.(e|3|l<H s.^ se^ s.je.)<^1 it|-^ ^^i^ pxO» ^>«*>:£^ >HH 
^, S.:^ ^1<^-¥-(321)^ s^i^^B ^^^^91 RMM c^-^ojl ttj-a)-, el^l^H 

Aia. ^^^sl-o](i:3l:£A])^ ^:^Al7l7l pxO ^ pxbO A^w. ^-l^el-^ 

(Dl£Al)# ^^Al7l7l pxO ^ pxb07> -a^^o.^ ^'^^SlS.^ ^t\-. 

<40> =ole^^ 2.C ;^]oi«.(32i)^ ;*11<H^3: rwe.sumz* ^€^1^1^ 91^^ IV3, ^H-^^ 

wlstd* «]:^Al7l^ ©ItHEi IV4, ^H^E-l IV4^ #^^^1- ^V^Aj^l^ 91^^] IV5, ^ 91^^^ 
IV4^ #^^^» i:L<^><?i^^l-<:«^ #^^]-^ i^'=>>7ll<^m N0R51- ^wltbcf. 
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<4i> ^s\]o] ^i<>|«-(322)^ el^^B ^]<^^S. rwe_px_up(-¥-^^ ^S. ^^S^ 

PX4.5,6,7^ ^■^-'^Hlfe rwe_px_(in)^ 9l7}^ ^^o] o]^^]^d]] a]^ laxOloll 

^^]o] 2.= Al pxO, pxbO^ ^^S* >ll<^t!-cl-. 

<42> ojelt!: s]5llol ;5ll<H^(322)^ sl^S'SB ;*11<H^^ rwe_px_up(-¥-i^ ^s: ^^S^ 

PX4,5.6,7^ ^-?-<^l^ rwe_px_dn)5!f S-^^M"^ ^SL laxOl^ ^S-E.<a^e>^ ^-^TllolH ND4 ^ 
Hfl^TllolE ND4o^ «]:^>««l7'l^ oin^B] IV6* ^wltVcf. 

<43> ic:^ /^lcH^(323)^ HH^cIs^ lax012'^1 S.:^^! a]:^ pxO, pxbO 

<44> o]s.]^ ;qlc^ w.(323)^ Hs^t:]^^ a]^ lax23<0> ^ lax23<2>(^>i^ ^^S^ 

PX4,5,6,7^ ^-f -^l^ lax23<l> ^ lax23<3>)» i^<i>^^*>^ icO>7llolE noR6. ^^x:]3.^ 
^S. laxOll- ^V^^It']^ •ya^E] IV7, ^ i^<^l-7llolB N0R6^ #^^5:5^- ^tf|B] I'^'tl 
Si- i^c5>^^*>^ i^<^>7flolE N0R71- ^HlW. <^7]ollAi, sejc^^t^ Ai:£ lax012# ^7] ^ 
«ll >fl<H^(323)^ ^.elc^s^ ^5: laxOl ^ lax231- ^V-g-^V^ 7]^^ 

^s: lax23S ntfls #-§-^>7l ^.^S.. ?HH^(323)^ S.SL 

o]^^^^ 3 wlH axO, axl, ax2<^] i:fltl: ^^^3.^ ^S. Iax0127> <?l7>£]^ ^uzf 

<45> Ali3i«.(324)^ S.JE. ;^]lo1-f-(321)^ #^^^<^1 Sfl^ w.^,^ aIJ: 

pxO ^ pxb07> •yoflol-i^ElSS. ^cf. e^3llo:| ^^]o] ;^llol-^( 322)^1 ^flo^oll n)- 

-^^^ ^:£7> tl<^loll: b:>ji, fi^Alofl^ ;^1<H^(323)21 ^1<H<H1 ttj-ej- 
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<46> o]eit!: 2.:^ ^^-f-(324)^ icJ^ A9\- ^^]^<^^^ /^}o]6\] 91^^^ 7\]o]^ ^;^>7> 

<aalEl IV6 ^ IV5^ %^^^}^ '^^^^ NMOS H^^l^iEi Nisf N2; ^ A^^l- ^^1^ 

j^l-fiV <^^s]^ NMOS S^^l^E-l N35!)- N4» ^^It!:!^. 
<47> ^lo^a.(325)^ Bl'Si'SiH rwe_px_dn(-^^^^ ^S. ^r^J^ PX4,5.6.7 

^ ^-f^^l^ rwe_px_up), el311<^ ^1<H^(322)^ ^ ^H-?-(323)^ 

<48> oje^*}- $<^-« ;^ic>^«.(325)^ el^llcH ;*il<H-^(322) ^ ;^1<>|^(323)^ #^^^1- 

of^AV^].^ i^ol-TllolE N0R8 ^ ii^<5>7llolH N0R8^ ^^^S. 
rwe_px_dn(^i^ ^s. ^^S^ PX4,5,6,7^ rwe_px_up)* i^<^>^^s^>^ i^o>7llolH N0R9 

<49> #^^^(326)^ l-<y ^l<H-f-( 325)^1 #^^^oll h^B. ^^^"^ <^]^] 

^ #^^(326)^ i:,:^ A X\.o]6\] o^^s^c^ 7]]o]3. i^^}7} ^1<H^(325)^ # 

^^7.}9i]■ PMOS B^^^l^El pil- ^wltbtq-. 

<50> sfl^i«.(327)^ s_E. ^i«^(324)s] efl^ltlfCf. ^le-itb 2)1^1^(327)^ ^^^^ 

#^cjoi .^vj: o^^^ oia^Ei IV8 ^ IV91- ^ylt!:^-. 
<5i> H.^^ AlS #^-^(328)^ 3.^ '5d^^(324)^ ^ 2fl^l-¥-(327)^ t^^-ilJlo]] 

tcj-e^ pxO ^ pxb0# 

<52> oje-i^ -H^^ A]^ #^-^(328)^ ^^^'a-^^ ^^l^-a-^ ^>oHl -il^slJl 711 ol 

B ^:^}7} briB. C ^ b^^ ASf z^-z^- PMOS P2 ^ NMOS H^^jr^iEi N5; ^ 
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^c]] S^^s)^ PMOS P3 ^ NMOS H^^liB] N6; ^^^"^-^3:2}- ^^l^S^"^ ^> 

#^^>^ PMOS P4 ^ NMOS S^^l^B] N7; najji 2fl^l^(327)^ 

A] Ai^ pxbOl- #^*>^ <ytilBl IVIOI- ^wl*VT:f. 

<54> S^5|1<H€ <H=-Bll>i7> ^7>£l^ ^-^i^no] 3.^), ^^^dzZL^ «^ 2^1 o] ( 100)^1 ^ 

^ fuse_up<Hl^i Ai^7> ojoil n^ej-, ^tflo^Aij^ rwe_sumz^ S 

-f z^o] 51 ji, ^^1^ rwe_px_up ^ rwe_px_dn^ ^V^l ^ S-f 

Bll'iS s^itllcH ;^H«-(322) ^ -¥-(325)3. ^7>^t:f. 

<55> a§37]- #>^^5|.s)ol ;^lolAi^ wlstd7> ^>ol ^]^o] ^ NMOS S^^lc^Bi N2^ 

^^Jl NMOS H^^^l^B] N4^ ojufl, a]^ lax01<0>7> ^<^loll-s)^, 

NMOS H^^l^B] N17> -Br^JL PMOS H^^I^ib] Pl^ Helc]^^ ^S. Iax012<0>oll ^^§^0] 

px07> <?l<>]l<^ll:€T::f. 

<56> nvot^ fuse_dn<>fl^i ^l-o] ^-f<^l^ fi^^^SlH ^.^^ ^1 

cH-a^l rwe_j)x_up ^ rwe_px_cln^ S-f efl^ ^ ^>ol Bll'fS. ^l<H-¥-(325) ^ &|ss|l<>l 

^^^(322)S. 9l7}S\o] lax01<Hl ^51 px4,5,6,7 ^ «>M- 
7> <?l<^loll-^cl-. 
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<57> o1 = 5ll^7> ^-fCi::^ 3.^), S.€: fuse_up ^ fuse_dn^ ^^ 

^S.^ Efl^o] ^B-S., y(\]o]^s. rwe_sumz^ S}o] efl^* -B-^l^>Jl elia^aH ^1^ 
-ils: rwe_px_up ^ rwe_px_dn^ S-f efl^^ -n-^lt!-^. 

<58> ^1<H^J: wlstd7> ^V<^1 efl^o] NMOS H^^liEi N2^ ^ 

SlJi 7]]o]B. N0R5^ s^Vo] z]]^o] ^o] NMOS H^^l^E^ N47> ^^cf. NMOS 

^l^E] Nl^ e^ia^H J«1H^^ rwe_px_up(^^^ ^^S^ PX4,5.6,7^ ^4- 

rwe_px_dn)7> #>^^2|-5]^1 ^o^B.S. ^^^3^^ ><\SL lax01<0>7]- ^«>llol^ ^<^S. Sl^^^^ 

<59> ne^M-, ojufl sc^li^^ig A]^ lax23<0>, lax23<2> ^ ^<>l£ ^>M-7> "yoiloj^slTg 

ic^ >11<>|-^(323)^ Hejcls^ A]^ lax012<0>7l- ^>ol g^ligol sjo^ nmqs H 

^^I^Ei N37]- ic^ i^:^ A7> efl^]^(327) ^ ^ 

#^-^(328)<^l ^S. pxO ^ pxb07l- <yoilol^£]o1 #^^4. 

<60> t:|-#<^l, rfs. (>]^^]^7} 9l7}s]^, Hslrq^^ lax012<0>7> S^- € 

<^lSlol NMOS H^^lriiBl N3^ ^ = ;^H^(325)^ %:^^S.7} S.^ ^]^S. ^o]s\o] 

PMOS H€;^lcfiBl Pi^ ^^tq-. olofl xtj-s^., §<y5]<i^ -^^^ -tlJ: pxO^ c]:^cH]ol^ 

cf^ S-iL c^^efl^io^ ^B^T^S^ <^lSi:fl, lax012<l><Hl cfl-g-s)^ cf^ w.^^ a] 

^ pxl7> <?Iollol^4grf. 

<61> sfli^ aj^^o]] tJi\^ B.^^}^] ^^o] ol7>£]ol ^flolA]^ wlstd7> S.^ efl^S. €<^1^^, 

NMOS H^^l^Bl N2^ ^^s\jL PMOS H^^l^E^ Pii ^Io^ai^ wlstd<Hl ^Jl ^ 

H -B-^ltl-cf. nj-Bi-A-l, Ai^ pxO ^ pxbOS^ ^el^>^1 ^^<^1 <^^t^ ^ 
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<62> o]^^^ PMOS H^^^l^Ei PIS] ^/^^^ Helt^^iy Ai:^ lax012<Hl S]*fl 

^^^Sl7l nfl^cHl Cfe. <>\^^]^7} <^^7}S\0] 13x0127]- q^<^lo]l-5]^ ^-?-<=^l'?l: -^^^ ^ 

J: px07]- tqio|]o]M.^i:]. 

<63> neic-l], PMOS B^^l^B] P17> ^e]c]^^ ^Jl lax012«^l 45^- ^/-2-H *>7] ^ 

«fl, PMOS H^;^]^B] pio] 7iio]E c^-;^].ofl He]!::]^!^ a]^ lax0121- a]-S. <?i^s>>^] ^Jl, He] 
c]^^ lax0121- e]Ta^S /«]]<^>iO:^ rwe_px_dn(-^i^ PX4,5,6,7^ ^-f 

rwe_px_up) ^ E]5ilo] ^]«H:^(322)S] ^^aI^s;]. fes]«?^A].3r].o^ A>-g-«>^ o]-^^ ^.0.^}. 

<64> tfj-ot^ He]c]^^ ^J: laxOl^*^] PMOS H^^^l^B] pi^] <a^o.s ^>-§-s]^ ^-9-, 

i-^ o]-BBfl>^oll><>i ^^^^ ^S: px07]- ^^^t!: ^ S.^ <H-^afl^7]- «?17]-a] , x^s. <?] 
7>£]^ S.^ c>]^s]l>i7> e]3Jfl<^^ S.^ o]JBE]lio]^A] <H:^sfl^ axO ^ axl^ o];?! i^i^ 
o]Hsll:iiS!]- ^^i5>i4 o]:E-e]l>i ax2^ o]^ o]B.^^^si\. c]-!- ^ ojc]-. olB]:|!. 

, He]c]si^ xi^ lax012^ c]>;o]lol^5]o] nMOS H^^I^e^ N3^ ±^^JL PMOS H^;^]iE^ 
Pl^ ^^c]-. ii^cfl, =e]c]3^ <0J: laxOl^ °]^^ ^<U^}B.s. «>o] dl^i^ -a-^]^>ia>H 
s]^^H -^^^ ^]o]^3: rwe_px_up7> ^o1]<^11-3E]o] nMQS B^^I^^iB] N1^ :£t!:, ^1 

wlstd7> <y<H]o]^£l<H NMOS H^^l^B-i H2S. ^^1=]-. PMOS H^^l^t] PIS!]- nMOS 

H^^l::^iBl Nl ^ N27> S.^ ^£]<>| o\]^]7} ^^J^>7]] ^c]-. 

<65> icl-sl-^i, ;^1<H-^(322)2] #^Aij:^ §<y >l]o]^(325)S] <a^AlJ:S. A>^§>o] 3 

S]c]s^ lax012S!]- s]iJl]o] ;tl]<>|-^(322)2] #^aij:7]. ^aIoi] ^o. 5|],go| ^ 

<66> B]'=i^B ^1<H^(310)S] #^a1J: rwe_px_up ^ rwe_px_dn # ej^llo] ;^]o] 

-?-(322)«^1 ^7>sl^ e]^i5iH ^]o]>Q:£ rwe_px_up(^i^ ^s. ^^S^ PX4.5.6.72] >a 
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-f<^l^ rwe_px_dn)7> o}\^ cfs. ^^flo^^Jl rwe_px_dn(-¥-^^ ^-^5^ 

PX4,5,6.7S] ;^-^oilfe rwe_px_up)l- #^ ^1^^(325)^ ^JlS ^>-g-^>^ ^.^ cf-g-jz]. 

<67> ci§ ^^^>7l ^1<H-^(325)<H1 el^i^iH rwe_px_dn7l- <^d7}s\ 

^1 ^fei=f:n. 7>^^^]-7l ^'g- ^^>» S.^ efl^^ Ji^J^lflcl-. ici'^ o^-^ 

ell^oflAi px07l- <il<^1<^ll:^ ^, cf^-^l -f-i^ px4i- ^^§^17171 b]^ 

o] o]^n]d^7} 9l7}S\^, ^s. pxO^ tq>iollol^SlJi px47> -y-^lol^slol 

o> tl:^-. li^tll, Afl^ tl7>^ ^ejcjs^ ^s. Iax0127> o]^ c>1:^efl>;(px01- ^<^1«>1#^1^ 

^1^^(325)^ *>ol Efl^^ -fr^mi^f. PMOS B^^^lciBl P8^ 

iLH^EflS -R-^l^Cf. ^s. px07V T^^ioilol^ ^Tfl 7fl^ 

^S. pxO ^ px47> -g-Alofl ^^5^:1-711 S.^ o11ei7l- ^^JsrMl ^Cf. 

<68> o]^^^7} 9l7}^^, ^€\x:]3.^ aIjs lax0127> 

Hi-IE ;^l<H-?-(325)sl efl'is ^^7l B^ia^H -f-i^ ;^l<^>aJ: 

rwe_px_dn(^^^ ^S. ^^^^ PX4,5,6,7^ ^g-f rwe_px_up)» l-*^ ;*il<H^(325)ofl 

<69> >^^^ ^^o. ^ ^i^«^l>H^ lax237> HB^^l-^lAl 1^)^611 ol^Sl 

^1 ^711 ^cf. neic^l, ol^^^ ^51^1-^1 Al cl:^oilol^s)^l ^e:|t:1s'3 A] J: iax237l- ^ 

^Ml-^oll ^7l-Sl7fl #^^^71- Irtt^^srVTfl ^ ^ 

<70> oil- ^ ^i:go^ fuse.up ^ fuse_dn-S: ^sliil^^ ^s: lax237> <?l7>5] 
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<7i> S. 5^ ^ ^^<^] 4€- ^^^^^ fuse.up ^ fuse.dn^ ^^^^ slS-^olcf. 

<72> £ xredstpz^ S^l^V^l aIch]!^ ^o. efl^^ ^^Is)^ ^^c>]d^, ^l^H^ 

Si xredz^ tfl^B a^Alofln]- ^o. ^oji]^ ^SLS. ^ ^^"^l^i^ ^fol efl 

<73> fuse_up ^ fuse_dn^ 5]^ c>i^efl>i^ HSZLEfli^J 

^. zi- fuse_up ^ fuse.dn^ e] ^l] ^r> ji^]- ^j-^ s.^ o]^z]]:^6]] ^ 

<74> olE^^V fuse.up ^ fuse.dn^ #*a-^(110). ^•y- -B-^l^(120). 

(130). ^1<H^(140), <H:E.e11>i ^#^(150), ^ ^^^^ #^-¥-(160)* ^^ItVcf. 

<75> ^<a- l-<^-^(iio)^ xredstpz<^l tc}-e1- B.^^}^]^] i^S. ^'a^l?!^. 

^-3- #^^(110)^ i^:^ D AHofl o^^sjD^ TflolH ^^>7> >fl<H'tl:& 

xredstpz<^l ^^^1^ PMOS B^^l^B] PS* ^wl^cf. 

^>7> -ytHE-] ivii^ 9^^^^ pmos h^^i^bi P6» ^Hiti^-. 

<H = 5fl:ii <y7>Al i:::^ ^""^^ #t:f^ ^1^4. ^1 2^ ^^-?-(130)fe <=^^^ 

NMOS ^^^]^^]7} D5q- ^^l^'a-^ A>oloi] c^.^7)l NMOS 

^1<^1H <>1^ell>;^ Hslc^S'^ ^s. Iax23, lax45. Iax678. lax9A ^ laxB7l- z^- 

^ ^7>^Cf. o^7]ollA^, ^^Ml-^oll <el7>£l^ ^^^3.^ ^^-i:^ S^^V^l^l S.^ xJi^d\]o] 
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lax23^ He] A] oil ^^ofl ol^s]^] ^o.^.^^ PMOS H^^l^E^ P57> ^Alofl tfl'^ ^ 

lax237> <y7>3^^ NMOS ^^}^^ w>s. ^^^l^l^l >il<H-^(140) 

<78> ;^lol«.(i40)^ H£]^M^1 i^^'Hl'^llrSl^ Selc]^^ Aij: iaxB<0>. laxB<l><^l 4 

Hel^V^^l^l ^e^i::]^^ lax23<Hl ^«fl :5i^7> ^<a-<>l ^j-^j-s]^ 

IJ-^IW. «^151^, ^l<H-?-(140)^ ^elcls^ laxB<0>, laxB<l>» -^.o}^'^:^!-^ 

ia<5>7llolH NORIO. ic<i>7]lolE NORIO^ ^^^It-]^ <^^3]B] IV12 ^ ^2i^(130)<^l 

>H HHli:!^!^ ^J: lax23<^l ^s]- NMqS H^^I^bHto;] ^:^]^<^^ 

^^s)^ 7llolH^^>7]- 91^^] IV12^ #^^^>5q- oi^sl^ NMOS H^^l^B] N8» ^h] 

<79> ttl-e^-^i, ^e^^V^lA] ^e^t^s^^ Aij: iax237> i::l^oil 0)^.5^;^] 0^0}^ ^2Jiv]3.^ 

laxB7> t:1iollol^5)ol NMOS M^^^l^iiBl N87> ^^5]H-S Sfl^ jg.^ ^'a-7c}-s]-7> ^ 

<80> cH^efl>i ^#^(150)^ ^^^(130)<^1 9l7}^ <^B.^di7} 7] HSZLEfl'^J^ e]3|lo) o^jc 

/fuse_out7l- #^£]iE^ ^cf. ^§1^ ^ ^i^o^ o^jBs^l^i ^#^(150)^ B.^^}^] ^^^1 
r^ioiloj^s^;^] He^t^^^ ^Ji lax23# 91 
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^ ^s. Iax231- ^7]-«}-7ll sl^S ^sl^l-^lA] ii^ 

<8i> o]e.:|^ ^#-?-(150)^ ^^^"^-^31- ii= E A>o]ofl Tflol^ ^>^>7> ;*|] 

xredstpz<Hl ^^sl^ PMOS H^;=^lriiE-l P7, E^q- ^^l^<y-^ AVojofl tg^ <^^s|i^ 

Tfl^lH ^y^ys. ^^t:]3.^ ^sl lax457> ^7>£)^ i^^^ NMOS B^^l^E^l-, icJB E^ 
efl^l^V^ oii}]El iVlS^q- IV14, 91^^] IV14^ ;*11<H^:& xredz* '^=<a^«>^ 

7^1olH ND5, ^ '^:^7l]olH ND5^ #^^^1- ^^^Vfe 91^^ IV15* ^wltl:^. 
<82> ^^Ai^ #^Y(160)fe i^-^ ^^^^^ ol^efl^ ^#^(150)^ #^Ai^oil ufg:). « 

/fuse_outl- #^t]rc1-. ^]^]^ ^^^S. #^^(15)^ ^3:4 o^cgi]^ 

-^(150)^1 #^Ai^^ ^fl^olAVBTl-c^ ^^^^ /fuse_out« ^S-TflolH nds* ^^It!: 

ty. ojofl, £ 2^ ^^^^rf^ fuse_up ^ fuse_dn^ ^^^^ /fuse_out7l- ^v^^ 

<83> T£ 6^ HBl^M ^^A] Helcl^xg A]^ lax23<^l ^1 ^ofl o] ^s) ^<^}S. ^ ^^<^1 ^ 

<84> <H^efl^<Hl cfltfl oflH^ti. Tig^o] <y7l-5lol iSltz^S^ Ajj: iax23 ^ lax457> 

^oflol^s)^, DSl ^oj-^ ^^«-(130)oii :?i^7j-^>S. #Cf^5lJl hzB. E7> 

P571- ^^tzf. ZL^JL, HS^^V^l ^^<^l£ ^ 
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^^3.^ ^S. Iax237l- tzl^oflol^^;^! ^oj-^jn]- ^s. laxB7> cl^oflol^sjol 

>11<H-^(140)21 NMOS H^^l^E^ N8ol ^^5)^.5.. ^^-^(130)<H1 9]^ ^*a-^J-^>fe ^ 
Tfl ^T=f. <^1S.>H. ^>ol r^Ms. ^ol^cf. nelJi, icJE. ;^1o1'il:£ xredstpxz«^l 

PMOS H^^lriiBl P77> ^slJl ^elc^^^ A]^ lax457]- i:^>ioflol^£]ol ^7} ^^^s] 

S.-^ efl»is. ^^^^ /fuse_out^ E.^^S.'^ ^s. Iax237> ^el^> 

e^jfloi s.^o|] o;tolA^, 7l ^S.ZL2fl^j:a b]j^o] o]^^^7} 9l7}s\ji i^^ 

tl7>5]^, ^s. Iax23 ^ lax457V <y<^l <5ll-^i4. ^^^14, B. 

Snefl^J^ ^S^(130)<H1 ^^a-^o^^rVyV ^^^Jsl^^l ^^5.^ h:.^ ^c)-Efll- 

-B-^lt!:^. iiJE. ^5^1:^^^ ^3: lax457]- «y<HW1-i-5l<^ i^:^ E7l- #t:f€:S]S.S ^}o] 

^oj^cf. nl-e^-A^, ^^^J: /fuse_out7> S-f ^Jl px07> 

'il^lollr^cf. ^^-Hl, HS^^V^I i^^o] oi7l-5]i3, ^S^t:]^^ ^S: lax237l- cl^o)] o] 
$o>:£ ;^lcH^(140)<^l ^^^(130)^ ^tt ^^^^*>^ 

ic:^ <y:^5l7l1 eH^i^ -H-^ls:>7l] ^Cf. ic= Ffe ic^ E7> S. 

-f ^ms. ^o]^o]^ ^^^SL /fuse_out^ t^^l ^}o] Efl^S- ^^l^cf. o]^^^, ^F^^jOj^ 
/fuse.out^ B^r:]3.^ ^Jl lax23ol HsI^V^l '^^ofl ^«fl oj^S]^! ^cls|-iE. ^'g- 

sflc^ o^:=5lli7V <y7]-£l^ S-f efltS 
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^ Xi<=>1. ^3.^ ^^}^ ^^V^ ^c^- Jl^^o.^ ^ ^q-. 

S.<^] rr^-sl- ^/^^ E]H5l]4=l^l ^^7} l-€A*l-7fl 

^^^]^]^S\9X^7} CfAl oloflol^S]^ «J-^l*>7fl o]oll nq-el- X\s.S^ 
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^^^] s\S.^] ^o^A-l, 

-§-5]^ el'Si^H 1^1^ ^^:E.el-^^ >«d^^^S. ^-^^^^l^l^ ^ 

2] 

^1 1 ^^^i. ^7l ^^^^ S-^clst:-!^ 

3] 
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^Mv^o^ ^)ofl «flt^5:>^ e^'S'SiH el^a'SiH ^:]^e|-^oii rfl-g-Aj^l^ 5}* ^^^^^ 
S.^ el^ia^^l Sis. 
4] 

^^S. el'Si^'^l sis.. 

I^^^j- 51 

IBIS'S ttj-s^- Ai^^ cl^ofloi^Al^l^ ^^i-^S. Si el^^a^l 

61 

^7] ^^^^ ^-^^A^ ^7l if-el-a-J+^H ^^-71 0]=.^ ^ 
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S.-f7> £1^ ^1<H^^<^1 ^^S-B.^ ^S.^ ^^S^ :^]<^^^ 3.B. ^]<^^; 

^E]v]3L^ x\^6\] rtj-el- Ai^^ ^A^^ ;^lcH^>^ el^flcH ;*)lc:H«.; 

^l^H^^ #^^J:<^1 i4si- ^7l ^^^^ #^^1^1^ 
^7] s.^ ^^-^^ Hfl^l^^m 2fl^l^; ^ 
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8] 

^; ^ 

^7] 1 ^ ^7] ol^e^l^i 42^- ^Z.«>iSl 

♦ #^^1-^ ^^^^ ^tii^>^ ^^^^ el^a^^l sis. 
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\ I I 
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